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FOREWORD 


Opinions,  interpretations,  conclusions  and  recommendations  are  those  of  the  author  and  are  not 
necessarily  endorsed  by  the  U.S.  Army. 

_  Where  copyrighted  material  is  quoted,  permission  has  been  obtained  to  use  such  material. 

_  Where  material  from  documents  designated  for  limited  distribution  is  quoted,  permission 

has  been  obtained  to  use  the  material. 

_  Citations  of  commercial  organizations  and  trade  names  in  this  report  do  not  constitute  an 

official  Department  of  Army  endorsement  or  approval  of  the  products  or  services  of  these 
organizations. 


NA  In  conducting  research  using  animals,  the  investigator(s)  adhered  to  the  “Guide  for  the 
Care  and  Use  of  Laboratory  Animals,”  prepared  by  the  Committee  on  Care  and  Use  of 
Laboratory  Animals  of  the  Institute  of  Laboratory  Resources,  National  Research  Council  (NIH 
Publication  No.  86-23,  Revised  1985). 

Lor  the  protection  of  human  subjects,  the  investigator(s)  adhered  to  policies  of  applicable 
Lederal  Law  45  CLR  46. 

NA  In  conducting  research  utilizing  recombinant  DNA  technology,  the  investigator(s) 
adhered  to  current  guidelines  promulgated  by  the  National  Institutes  of  Health. 

NA  In  conducting  research  utilizing  recombinant  DNA,  the  investigator(s)  adhered  to  the  NIH 
Guidelines  for  Research  Involving  Recombinant  DNA  Molecules. 

NA  In  the  conduct  of  research  involving  hazardous  organisms,  the  investigator(s)  adhered  to 
the  CDC-NIH  Guide  for  Biosafety  in  Microbiological  and  Biomedical  Laboratories. 


PI  -  Signature 


Date:  March,  2017 


TABLE  OF  CONTENTS 


5.  Introduction - 5 

6.  Body - 5 

7.  Conclusion -  7 

8.  Appendix  Listing -  8 

List  of  abbreviations  and  acronyms - - - -  9 

Response  to  Karen  Eaton  4/24/1 14  HRPO  review . — . —  10-12 

Application  to  JHM  IRB,  protocol  #IRB00096293 -  13-20 

IRB  approval  of  protocol  #IRB00096293 . . . . - . .  21-22 

No  Cost  Extension  approval  (Amendment/Modification  No.  P00002)  -  23-24 

Abstracts,  publications  and  manuscripts  in  preparation . — .  25 

Personnel  receiving  pay  from  this  negotiated  effort - 25 


Trock,  Bruce  J. 
W81XWH-1 1-1-0451 


INTRODUCTION 

This  is  the  4th  Annual  Report  for  this  project.  It  provides  a  summary  of  activities  during  the 
period  following  the  end  of  the  original  period  of  performance  of  the  grant,  including  the  request 
for  a  No  Cost  Extension  that  was  described  in  the  third  Annual  Report  (dated  May  29,  2015). 
The  events  leading  to  the  request  for  NCE  will  be  briefly  summarized,  followed  by  a  description 
of  the  resolution,  and  subsequent  progress. 

BODY 


NCE,  HRPO  and  IRB  issues 

On  April  24,  2014,  Karen  Eaton,  from  USAMRMC  ORP  HRPO,  emailed  Dr.  Trock  requesting 
clarification  of  IRB  status  for  the  project,  because  the  project  proposed  to  use  samples  from 
other,  IRB-approved  protocols  led  by  other  Principal  Investigators  (but  on  which  Dr.  Trock  was 
an  investigator).  Dr.  Trock  ultimately  sent  Ms.  Eaton  a  detailed  response  with  requested 
documents  on  May  19,  2015  (attached  as  Appendix  2).  Based  on  the  information  that  Dr.  Trock 
sent  to  Ms.  Eaton  she  determined  that  Dr.  Trock  needed  to  submit  a  separate  application  to  the 
Johns  Hopkins  School  of  Medicine  (JHM)  IRB.  Because  of  this  determination  Dr.  Trock  was 
requested  to  halt  study-related  activities  until  the  project  with  Dr.  Trock  as  PI  received  IRB 
approval.  Dr.  Trock  halted  the  study  and  submitted  a  protocol  to  the  JHM  IRB  (attached  as 
Appendix  3). 

During  this  time,  Dr.  Trock  submitted  the  3rd  Annual  Report,  describing  the  need  for  a  NCE. 

The  primary  reason  was  that  delays  in  obtaining  the  required  samples  (described  in  the  1st,  2nd, 
and  3rd  Annual  Reports)  resulted  in  the  project  period  of  performance  ending  before  samples 
could  be  submitted  to  the  industry  collaborator,  Metabolon,  Inc.,  to  perform  the  metabolomics 
analyses  that  were  central  to  the  project.  Funds  that  were  allocated  in  the  budget  for  the 
metabolomics  analyses  had  not  been  spent  and  were  returned  to  the  DOD.  The  NCE  request  was 
for  those  funds  to  be  made  available  for  the  metabolomics  analyses,  once  the  IRB  issues  were 
resolved  and  samples  were  available  for  the  analyses.  The  NCE  request  was  submitted  to  Joshua 
McKean  on  August  27,  2014.  However,  the  NCE  could  not  be  approved  until  the  IRB  issues  had 
been  resolved  to  HRPO’s  satisfaction. 

The  protocol  with  Dr.  Trock  as  the  PI  was  approved  by  the  JHM  IRB  on  July  12,  2016  (approval 
letter  attached  as  Appendix  4).  HRPO  issued  approval  of  the  protocol  through  an  email  from 
Nancy  E.  Englar,  MHL,  BSN,  RN,  CIP  on  July  27,  2016.  The  NCE  was  approved  by 
USAMRAA  on  August  24,  2016  as  indicated  in  an  email  from  Michelle  L.  Cromwell  on  that 
date.  The  original  period  of  performance  was  extended  to  October  29,  2017.  A  copy  of  the 
modified  award  is  attached  as  Appendix  5  (only  pages  1-2  of  this  18  page  document  are 
attached). 
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Resumption  of  Study 

Although  described  in  prior  reports,  the  study  aims  are  repeated  here  for  continuity: 

Aim  1.  Evaluate  whether  a  metabolomics  profile  for  aggressive  prostate  cancer  developed  in 
tumor  tissue  by  Metabolomics  scientists  can  distinguish  Gleason  6  vs.  Gleason  7  tumors  when 
measured  in  urine  and  serum  from  prostatectomy  patients  (n=50  patients  from  each  group).  The 
metabolomics  analysis  will  not  be  confined  to  the  metabolites  in  the  existing  profile,  so  there  will 
be  the  potential  for  additional  discovery  analyses  if  the  signature  does  not  distinguish  Gleason  6 
vs.  7  cases  when  measured  in  urine  or  serum. 

Aim  2.  Determine  whether  the  best  performing  metabolomic  profile  developed  in  Aim  1,  when 
measured  in  baseline  urine  or  serum  samples  (whichever  performed  best)  from  active 
surveillance  men,  can  distinguish  those  who  do  vs.  do  not  experience  upgrading  from  Gleason  6 
to  Gleason  7  during  follow-up  (n=100  patients  from  each  group). 


At  the  time  the  study  was  halted,  samples  for  Aim  1  had  already  been  sent  to  Metabolon,  Inc. 
(without  any  HIPAA-defined  PHI).  These  samples  comprised  80  patients  with  matched  serum 
and  urine,  21  patients  with  serum  only,  and  6  patients  with  urine  only  (total  187  samples).  A 
series  of  discussions  ensued  with  scientists  at  Metabolon,  Inc.  about  the  most  rigorous  approach 
to  analyzing  the  samples.  The  issues  were  as  follows.  The  samples  came  from  2  different 
cohorts:  a  study  conducted  by  Dr.  Partin  that  collected  both  serum  and  urine,  and  a  study 
conducted  previously  by  Dr.  Track  that  collected  only  serum  (these  studies  described  in  3rd 
Annual  Report). 

The  Metabolon  collaborators  felt  that  potential  differences  in  the  Partin  and  Track  cohorts,  and 
lack  of  both  serum  and  urine  for  all  patients  could  introduce  batch  effects  and  unwanted 
variability.  This  would  be  exacerbated  by  the  fact  that  Aim  2  patients  came  from  a  3rd  cohort.  A 
decision  was  made  to  not  analyze  the  Aim  1  patients  that  were  stored  in  freezers  at  Metabolon, 
and  to  perform  discovery  using  both  serum  and  urine  from  the  Aim  2  patients.  This  would 
provide  a  stronger  discovery  platform  and  keep  discovery  in  the  clinical  context  that  was  the 
ultimate  goal  of  the  project,  i.e.  clinical  decision-making  in  active  surveillance.  The  Aim  1 
samples  could  be  stored  until  it  was  determined  whether  they  could  be  useful  for  further  or 
analyses,  or  ultimately  returned  to  Dr.  Track. 

Samples  were  identified  from  the  active  surveillance  IRB -approved  database  managed  by  Dr.  H. 
Ballentine  Carter  (IRB  protocol  #NA00045103  -  described  in  3rd  Annual  Report),  and  serum  and 
urine  from  100  patients  in  each  of  the  2  groups  were  aliquotted  and  shipped  to  Metabolon,  Inc.  in 
2  batches  on  Feb  22  and  Feb  27,  2017.  The  samples  are  now  undergoing  analysis  at  Metabolon. 
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REPORTABLE  OUTCOMES 

None 


CONCLUSIONS 

Issues  raised  by  HRPO  and  have  been  resolved,  and  a  separate  protocol  for  this  study  with  Dr. 
Track  as  PI  has  been  approved  by  the  JHM  IRB  and  HRPO.  A  NCE  has  been  approved  and  the 
unspent  funds  authorized  to  pay  for  analyses  (the  original  purpose  of  the  funds),  and  all  requisite 
samples  have  been  shipped  to  Metabolon,  Inc.  for  analysis.  Metabolomic  analyses  are  expected 
to  be  completed  in  April,  and  bioinformatics  analyses  conducted  both  by  Dr.  Trock  and  by 
Metabolon  scientists  will  be  completed  by  the  end  of  June.  This  should  allow  submission  of  an 
initial  manuscript  by  the  end  of  the  period  of  performance  in  October  2017. 
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LIST  OF  ABBREVIATIONS  AND  ACRONYMS 

HRPO  Human  Research  Protection  Office 

JHM  IRB  Johns  Hopkins  School  of  Medicine  Institutional  Review  Board 
NCE  No  cost  extension 

PCBN  Prostate  Cancer  Biorepository  Network 

PHI  Protected  Health  Information 
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Response  to  HRPO  review  of  Proposal  PC100802  (Award  W81XWH-11-1-0451) 

Raised  by  Karen  Eaton  in  email  dated  April  24,  2014 

Ms.  Eaton  raised  a  number  of  questions  regarding  the  IRB-approved  protocols  under  which 
samples  would  be  collected  for  PC100802.  For  completeness,  her  questions  will  be  reproduced 
here  followed  by  our  responses.  However,  as  a  preface  we  will  describe  changes  to  the  study 
that  required  us  to  change  some  of  the  sample  sources,  and  thus,  IRB  protocols  governing  those 
sample  collections. 

The  original  Aim  1  of  the  study  involved  prospective  collection  of  frozen  prostatectomy  (RP) 
tissue,  and  collection  of  paired  serum  and  urine  samples.  The  RP  tissues  were  to  come  from  IRB 
protocol  #NA00048544  (original  protocol  application  to  the  IRB  "The  Johns  Hopkins  Urological 
Specimen  Repository  and  Database"  (Angelo  DeMarzo,  PI),  and  the  paired  serum  and  urine 
samples  were  to  come  from  IRB  application  #00-06-14-01/protocol  #NA00047205 
"Development  and  Evaluation  of  a  Tumor  Marker  for  Prostate  Cancer  (Alan  Partin,  PI). 

However,  due  to  unanticipated  difficulties  in  identifying  samples  that  met  the  stringent  study 
requirements  and  the  unfortunate  illness  of  the  Research  Nurse,  Patricia  Kolmer,  there  was 
substantial  delay  in  identifying  samples.  These  issues  were  described  in  the  Year  2  Progress 
Report  for  award  W81XWH-11-1-0451.  During  this  period  of  delay,  our  industry  collaborator 
who  will  perform  the  actual  metabolomics  analyses  on  this  project  (Metabolon,  Inc.)  identified 
a  metabolomic  profile  associated  with  aggressive  prostate  cancer,  derived  from  prostate  tissues 
from  2  distinct  patient  cohorts  with  a  larger  sample  size  than  we  had  originally  proposed  in  our 
study.  Thus,  we  changed  Aim  1  from  our  original  intent  of  discovery  to  identify  a  metabolomic 
signature  in  tissue  that  distinguished  low  vs.  high  Gleason  grade,  we  now  propose  to  validate  - 
in  urine  or  serum  -  whether  the  metabolomic  signature  identified  by  Metabolon  could 
distinguish  Gleason  grade  3  from  Grade  4. 

Because  this  revised  aim  no  longer  required  tissue  we  no  longer  needed  specimens  from  Dr.  De 
Marzo's  repository,  and  would  use  only  existing  serum  and  urine  that  was  prospectively 
collected  by  Dr.  Partin's  team  under  his  protocol  NA00047205. 


Karen  Eaton's  questions  (in  italics)  and  responses 

Please  address  how  the  protocol  entitled  " Development  and  Evaluation  of  a  Tumor  Marker  for 
Prostate  Cancer"  (PI:  Partin)  fits  into  the  current  DoD  funded  proposal.  I  have  multiple  IRB 
approval  memos  and  a  consent  form  on  file  for  that  study,  but  am  unable  to  figure  out 
where/how  it  fits. 

Dr.  Partin's  protocol  prospectively  collects  paired  blood  and  urine  samples  for  men  diagnosed 
with  prostate  cancer  for  the  purpose  of  unspecified  biomarker  research,  i.e.  the  samples  are 
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collected  to  be  made  available  for  future  studies  as  needed.  Thus,  although  the  samples  are 
prospectively  collected,  our  DoD  proposal  will  only  use  existing  samples  that  had  already  been 
collected  at  the  time  we  changed  our  aim  from  discovery  in  frozen  tissue  to  validation  in  serum 
and  urine.  However,  we  could  only  identify  86  patients  (out  of  the  100  needed  for  aim  1) 
meeting  the  requirements  of  our  study  in  Dr.  Partin's  existing  sample.  Therefore,  we  decided 
to  obtain  the  remaining  samples  from  existing  samples  collected  under  a  separate  ongoing 
protocol  of  Dr.  Trock's,  WIRB  protocol  #20011642  "Molecular  Epidemiology  of  Prostate 
Cancer."  This  protocol  also  collects  samples  to  be  used  for  future  unspecified  biomarker 
studies.  The  additional  samples  needed  were  identified  from  among  the  existing  samples  of 
WIRB  #1745,  and  now  all  samples  for  Aim  1  have  been  sent  to  Metabolon. 

Aim  2  of  PC100802  has  not  changed  and  will  use  existing  samples  that  were  prospectively 
collected  from  men  in  the  John  Hopkins  Active  Surveillance  program  under  IRB  protocol  #XXXX 
"Active  Surveillance  for  Prostate  Cancer"  (PI:  H.  Ballentine  Carter).  Therefore  all  samples  for 
the  aims  of  PC100802  are  existing  samples  collected  under  other  IRB-approved  protocols  that 
permit  collection  and  storage  of  samples  for  future  studies  to  predict  outcomes  in  men  with 
prostate  cancer. 


Please  confirm  if  the  protocols  submitted  in  your  10  April  2014  email  (De  Marzo,  Trock,  and  if 
related,  Partin)  are  receiving  DoD  funds  from  the  CDMRP  funded  proposal  PC100802  to 
complete  their  research  activities.  If  possible,  address  what  protocol  activities  are  being  funded 
from  this  proposal. 

None  of  the  3  protocols  named  in  response  to  question  (a)  above  that  provide  specimens  to 
proposal  PC100802  have  or  will  receive  funds  from  this  proposal,  as  all  specimens  were 
collected  using  funds  specific  to  those  protocols. 


Please  note  that  if  each  of  the  2  (possibly  3P  collection  protocols  are  receiving  DoD  funds,  then 
each  will  require  submission  of  full  protocol  packages  (currently  approved  protocol,  consent, 
HIPAA  authorization,  IRB  approval  memos,  etc.)  as  research  involving  prospective  collection  of 
data  and/or  biological  specimens  must  be  appropriately  reviewed  and  approved  by  the  local  IRB 
and  the  ORP  HRPO  as  a  function  of  your  contract/award. 

None  of  the  collection  protocols  referred  to  in  response  to  the  2  questions  above  have  or  will 
receive  funds  from  Proposal  PC100802. 


Additional  information/documents  will  likely  be  required  for  the  Carter  submission  too;  for  now, 
please  submit  the  consent  form  under  which  the  samples  were  procured. 
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Consent  forms  and  IRB  approval  memos  for  the  Partin  and  Trock  protocols  (Aim  1)  and  the 
consent  form  for  the  Carter  protocol  (Aim  2)  are  attached. 

Has  any  of  the  prospective  collection  funded  by  this  proposal/award  been  initiated? 

No  prospective  collection  is  funded  by  this  award.  Only  existing  samples  are  used,  and  funds 
from  this  award  were  not  used  for  the  collection  of  those  samples. 
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Date: _ 2/26/16 _ 

Principal  Investigator:  _Bruce  Trock _ 

Application  Number:  _IRB00096293 


JHM  IRB  -  eForm  A  -  Protocol 


1.  Abstract 

a.  Provide  no  more  than  a  one  page  research  abstract  briefly  stating  the  problem,  the  research 
hypothesis,  and  the  importance  of  the  research. 

Explanatory  Note:  This  application  concerns  use  of  existing  human  prostate  biospecimens  obtained  from 
JHU  researchers  with  IRB-approved  protocols  allowing  storage  and  disbursal  of  biospecimens  to  other 
appropriate  investigators  for  subsequent  projects.  These  protocols  are  IRB  #  NA00047205  “Development 
and  Evaluation  of  a  Tumor  Marker  for  Prostate  Cancer”,  PI:  Alan  Partin  MD,  PhD,  and  WIRB  protocol 
#2001 1642  “Molecular  Epidemiology  of  Prostate  Cancer”,  PI:  Bruce  Trock,  PhD.  Dr.  Trock  obtained 
tissues  from  these  protocols  for  use  in  a  Dept,  of  Defense  funded  study  separate  from  the  above  2  protocols 
(details  of  both  protocols  and  DOD  study  below).  Because  Dr.  Trock  was  a  Co-Investigator  on  the  grant 
that  funded  Dr.  Partin’s  protocol,  and  was  actually  the  PI  of  the  grant  that  funded  the  WIRB-approved 
biospecimen  protocol  he  didn’t  realize  he  would  need  separate  IRB  approval  to  use  these  biospecimens  in 
the  separate  DOD-funded  study.  As  part  of  the  DOD-funded  study  he  sent  these  biospecimens  (without 
PHI)  to  a  company  that  was  contracted  to  perform  biomarker  analyses.  The  purpose  of  this  application  is 
to  correct  this  error  and  ensure  that  the  DOD-funded  study  has  appropriate  IRB  approval  for  use  of  the 
biospecimens. 

The  DOD-funded  study  “Metabolomic  Profiling  of  Prostate  Cancer  Progression  During  Active 
Surveillance”  (to  be  referred  to  as  “Metabolomics”  for  simplicity)  was  funded  in  201 1  for  3  years.  Due  to  a 
number  of  complications  it  became  necessary  to  apply  to  the  DOD  for  a  no  cost  extension  (NCE)  to  finish 
the  project.  At  the  time  the  NCE  was  evaluated  the  lack  of  separate  IRB  approval  for  the  Metabolomics 
study  became  apparent,  prompting  the  current  IRB  application. 

The  goal  of  the  Metabolomics  study  is  to  determine  whether  a  metabolomic  signature  can  be  developed  in 
either  serum  or  urine  that  can  augment  prostate  biopsy  pathology  to  more  accurately  identify  appropriate 
candidates  for  active  surveillance  (AS).  AS  is  increasingly  used  for  men  with  low  grade  (Gleason  6) 
prostate  cancer  whose  tumors  appear  to  exhibit  an  indolent  phenotype  unlikely  to  cause  morbidity  or  death 
during  their  remaining  natural  lifespan.  Appropriate  management  of  prostate  cancer  by  AS  is  an  approach 
to  reduce  the  harms  of  over-treatment.  However,  even  though  biopsy  Gleason  score  is  the  predominant 
factor  in  determining  whether  a  man  is  an  appropriate  candidate  for  AS  (instead  of  immediate  treatment),  as 
a  result  of  sampling  error  a  biopsy  indicating  Gleason  score  6  underestimates  the  true  Gleason  score  (and 
hence  the  aggressiveness  of  the  tumor)  in  anywhere  from  20-40%  of  cases.  Our  hypothesis  is  that 
circulating  metabolomic  biomarkers  can  serve  as  another  indicator  of  tumor  phenotype  that  can  augment 
biopsy  information  to  identify  men  who  may  not  be  appropriate  for  AS  despite  a  biopsy  Gleason  score  =  6. 
Our  industry  contractor  who  will  perform  the  actual  metabolomics  analyses  on  this  project  (Metabolon, 

Inc.)  has  identified  a  metabolomic  profile  in  prostatectomy  tissue  that  is  associated  with  aggressive  prostate 
cancer;  the  profile  was  derived  from  distinct  patient  cohorts  independent  of  Johns  Hopkins. 

The  aims  of  the  Metabolomics  study  are:  Aim  1:  validate  whether  the  signature  from  Metabolon,  when 
measured  in  urine  or  serum,  can  distinguish  samples  that  came  from  men  with  Gleason  score  7  vs.  Gleason 
score  6  at  prostatectomy.  Aim  2:  use  the  signature  in  baseline  samples  of  either  serum  or  urine 
(whichever  performs  best  in  Aim  1)  to  determine  whether  it  could  distinguish  men  in  AS  who  exhibited 
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biopsy  upgrading  to  Gleason  7  or  higher  during  follow-up  (prompting  a  recommendation  for  treatment) 
compared  to  men  whose  biopsies  continued  to  show  only  Gleason  6  during  follow-up  (remaining 
appropriate  to  continue  AS). 


2.  Objectives  (include  all  primary  and  secondary  objectives) 

Aim  1  will  validate  -  in  urine  or  serum  -  whether  the  metabolomic  signature  identified  by  Metabolon,  Inc. 
can  distinguish  baseline  samples  that  came  from  men  with  prostatectomy  Gleason  6  vs.  Gleason  7.  This 
aim  will  use  existing  samples  collected  prior  to  surgery  from  men  who  undergo  prostatectomy,  under  IRB 
protocol  #NA00047205  “Development  and  Evaluation  of  a  Tumor  Marker  for  Prostate  Cancer  “  (PI:  Alan 
Partin,  MD,  PhD),  and  under  WIRB  protocol  #20011642  “Molecular  Epidemiology  of  Prostate  Cancer”, 
PI:  Bruce  Trock,  PhD. 

Aim  2  will  determine  whether  the  metabolomic  profile  tested  in  Aim  1,  when  measured  in  baseline  urine 
or  serum  samples  from  AS  men,  can  distinguish  those  who  do  vs.  do  not  undergo  biopsy  upgrading  during 
follow-up  (change  during  the  course  of  annual  repeat  biopsies  from  Gleason  6  to  Gleason  7;  AS  biopsy  & 
follow-up  protocol  to  be  described  in  Section  3  below).  This  aim  will  use  existing  samples  from  AS  men 
collected  under  IRB  protocol  #NA00045103  “Active  Surveillance  for  Prostate  Cancer”  (PI:  H.  Ballentine 
Carter,  MD.  Dr.  Carter’s  protocol  allows  samples  to  be  stored  for  future  research  by  qualified  Johns 
Hopkins  investigators. 


3.  Background  (briefly  describe  pre-clinical  and  clinical  data,  current  experience  with  procedures, 
drug  or  device,  and  any  other  relevant  information  to  justify  the  research) 

Active  Surveillance  (AS)  as  an  alternative  to  reduce  over-treatment.  Men  are  offered  AS  as  an 
alternative  to  immediate  treatment  when  their  tumors  appear  to  be  very  low  risk,  based  on  well- 
established  biopsy  parameters  (see  below).  By  carefully  following  men  with  a  defined  protocol  of  regular 
examinations  and  repeat  (surveillance)  biopsies,  AS  has  as  its  goal  to  reduce  over-treatment  of  tumors  that 
may  remain  indolent  over  a  man's  lifetime,  while  not  missing  the  window  of  opportunity  for  cure  in  men 
whose  tumors  appear  to  progress  to  a  more  aggressive  phenotype.  Although  biopsy  Gleason  grade  and 
tumor  extent  provide  a  good  means  of  discriminating  tumors  with  an  indolent  vs.  aggressive  phenotype, 
our  hypothesis  is  that  molecular  classifiers,  specifically  metabolomic  profiles,  can  augment  the  biopsy 
pathology  information  to  significantly  improve  our  ability  to  select  men  who  are  the  most  appropriate 
candidates  who  can  safely  be  managed  with  AS. 

Limitation  of  initial  biopsy  Gleason  score  to  identify  men  with  life  threatening  prostate  cancer.  It  has  long 
been  known  that  in  a  significant  fraction  of  cases,  the  biopsy  Gleason  score  underestimates  the  true 
Gleason  phenotype.  In  a  study  where  men  with  biopsy  Gleason  6  considering  AS  underwent  repeat  biopsy 
within  <3  months  17%  had  Gleason  score  7  (1).  A  second  study  of  repeat  biopsies  at  a  median  of  22 
months  after  the  initial  biopsy  of  men  in  AS  showed  upgrading  to  Gleason  score  >7  in  35%  (2).  These 
results  suggest  that  significant  sampling  error  in  the  original  diagnostic  biopsy,  rather  than  true  histologic 
progression,  is  the  major  driver  of  upgrading  to  Gleason  7  observed  in  follow-up  of  AS  patients  (2).  These 
data  show  that  initial  biopsy  will  misclassify  a  significant  fraction  of  men  who  have  higher  risk  disease 
that  is  not  suitable  for  AS,  and  underscore  the  need  to  develop  additional  methods  to  characterize  the 
tumor  phenotype  at  enrollment  into  AS. 

Active  Surveillance  (AS)  Program  at  Johns  Hopkins  Hospital  (JHH).  The  AS  program  at  JHH  is  an 
established  management  option  for  men  with  very  low  risk  prostate  cancer;  it  is  not  considered 
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experimental  or  a  clinical  trial.  At  JHH  AS  is  currently  recommended  for  select  individuals  who  meet  the 
following  criteria  for  very  low  risk  (VLR):  PSA  density  <0.15  ng/ml/cc,  non-palpable  prostate  cancer 
(stage  Tic),  Gleason  score  of  6  or  less  with  no  grade  4  or  above,  no  more  than  2  cores  positive  for  cancer, 
and  no  more  than  50%  of  any  one  core  involved  with  cancer  (the  initial  biopsy  must  be  at  least  12  core 
and,  if  not  performed  at  JHH,  reviewed  by  JHH  pathologists).  Follow-up  of  men  in  the  AS  program 
involves  a  semiannual  total  and  free  PSA  measurement,  digital  rectal  exam,  and  an  annual  12  core 
"surveillance"  biopsy.  “Biopsy  reclassification”  to  where  AS  is  no  longer  medically  advisable  and 
curative  treatment  is  recommended  occurs  with  any  of  the  following  adverse  pathological  features  at 
surveillance  biopsy:  Gleason  score  >7  or  any  Gleason  grade  >4  (i.e.  “biopsy  upgrading”),  or  >2  cores 
positive  for  cancer,  or  >50%  of  any  single  core  involved  with  cancer  (i.e.  increased  tumor  extent). 

Metabolomic  profiling  of  cancer.  Metabolomics  entails  evaluation  of  the  global  metabolic  profile;  the 
patterns  and  concentration  of  metabolites  over  broad  classes  of  compounds  in  a  tissue  or  organ.  These 
metabolites  are  small  molecule  products  of  biochemical  reactions  in  a  cell,  represented  by  compounds  in 
the  mass  range  80-1000  daltons.  Although  complementary  to  genomics,  transcriptomics  and  proteomics, 
metabolomics  may  have  advantages  for  defining  phenotypes  because  it  is  downstream  of  changes  in  genes 
and  proteins,  and  thus  may  be  a  better  indicator  of  functional  alterations  in  pathways  affected  by  different 
pathological  states.  In  this  sense,  metabolomic  profiles  represent  the  integration  of  genetic  regulation, 
enzyme  activity  and  metabolic  reactions  in  a  dynamic  profile  of  the  biological  state  of  a  tissue  (3). 

Our  industry  contractor,  Metabolon,  Inc.  has  developed  a  metabolomics  signature  from  prostate  tumor 
tissue  that  appears  to  differentiate  aggressive  from  more  indolent  prostate  cancer  (4).  Our  study  (Aim  1) 
will  evaluate  whether  that  signature  can  be  defined  in  pre-surgical  urine  or  serum  samples  and 
discriminate  among  those  that  came  from  patients  with  prostatectomy  Gleason  7  vs.  Gleason  6  tumors. 

We  will  then  test  the  signature  on  serum  or  urine  samples  (whichever  performed  best  in  Aim  1)  obtained 
from  AS  patients  at  entry  to  the  AS  program,  to  determine  whether  it  can  differentiate  men  who 
subsequently  undergo  biopsy  upgrading  compared  to  men  whose  repeat  (surveillance)  biopsies  continue  to 
show  only  Gleason  6  tumor. 


4.  Study  Procedures 

Study  design,  including  the  sequence  and  timing  of  study  procedures  (distinguish  research  procedures 
from  those  that  are  part  of  routine  care). 

For  Aim  1  matched  serum  and  urine  samples  were  identified  by  Dr.  Partin’s  team  from  among  existing 
pre-surgical  specimens  contributed  by  men  about  to  undergo  prostatectomy,  according  to  Dr.  Partin’s 
protocol  #NA00047205.  This  protocol  obtains  serum  and  urine  specimens  to  develop  new  tests  for 
prostate  cancer,  and  patients  are  informed  that  samples  will  be  stored  and  used  for  future  research. 
However,  existing  specimens  from  only  86  patients  who  met  the  requirements  for  the  proposed  study  were 
identified  (out  of  the  100  needed  for  aim  1;  50  Gleason  6  and  50  Gleason  7).  Therefore,  it  was  decided  to 
obtain  the  remaining  samples  from  existing  samples  collected  under  a  separate  protocol  of  Dr.  Track’s  for 
a  previous  Department  of  Defense-funded  case-control  study,  “Molecular  Epidemiology  of  Prostate 
Cancer”  (award  number  DAMD 17-00- 1-0020),  approved  as  WIRB  protocol  #20011642.  This  protocol 
was  developed  for  a  case-control  study  of  diet  and  prostate  cancer,  but  had  been  amended  to  allow  blood 
and  urine  samples  to  be  stored  for  future  biomarker  studies,  and  specifically  mentioned  metabolomics 
analyses  as  one  possible  type  of  study.  By  combining  specimens  from  Dr.  Partin’s  protocol 
#NA00047205  and  Dr.  Track’s  protocol  WIRB  #20011642  the  total  of  100  specimens  was  achieved. 

For  Aim  1,  samples  from  Dr.  Partin  were  provided  with  an  identification  number  that  Dr.  Trock  cannot 
directly  link  to  patients’  Protected  Health  Information  (PHI).  The  samples  from  Dr.  Track’s  protocol  did 
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have  identifiers,  since  Dr.  Trock  was  the  PI  of  the  original  study.  Both  serum  and  urine  samples  have 
volume  100-200  pi  per  patient.  The  samples  have  all  been  sent  to  Metabolon,  Inc.  for  metabolomics 
analysis,  using  a  study- specific  ID  number  that  can  only  be  linked  to  patient  data  by  Dr.  Partin  or  Dr. 
Trock;  no  PHI  was  sent  to  Metabolon,  Inc.  The  samples  will  be  analyzed  by  Metabolon,  Inc.  and  the 
metabolites  in  their  previously  defined  signature  (4)  will  be  measured.  Data  will  be  sent  to  Dr.  Trock  for 
linkage  to  the  clinical  data  and  statistical  analysis. 

Aim  2  will  use  existing  samples  that  were  collected  from  men  in  the  John  Hopkins  Active  Surveillance 
program  under  IRB  protocol  #NA00045103  “Active  Surveillance  for  Prostate  Cancer”  (PI:  H.  Ballentine 
Carter).  Serum  or  urine  samples  (whichever  performs  better  in  Aim  1)  in  volumes  of  100-200  pi  per 
patient  from  100  AS  men  who  experienced  biopsy  upgrading  during  follow-up,  and  100  men  who 
continued  on  AS  with  all  surveillance  (follow-up)  biopsies  Gleason  6  or  less  will  be  identified  from  the 
stored  samples.  Samples  from  men  who  meet  the  study  eligibility  criteria  have  been  identified  by  Dr. 
Carter’s  team,  but  the  samples  will  not  be  aliquotted  or  provide  to  Dr.  Trock  until  IRB  approval  has 
been  obtained,  and  it  is  determined  from  Aim  1  whether  the  metabolomics  signature  performs  better  in 
serum  or  urine;  information  about  these  patients  has  not  been  provided  to  Dr.  Trock  at  this  time.  After 
completion  of  Aim  1  the  samples  will  be  aliquotted  and  sent  to  Metabolon,  Inc.  for  analysis,  using  study- 
specific  ID  numbers  as  in  Aim  1.  Metabolomic  signature  data  will  be  sent  to  Dr.  Trock  for  analysis. 


a.  Study  duration  and  number  of  study  visits  required  of  research  participants. 

It  is  expected  that  the  study  will  take  one  more  year  to  complete  metabolomics  analyses  and  biostatistical 
data  analyses.  No  visits  or  further  contact  are  required  of  research  participants,  as  all  samples  are  existing 
samples  previously  donated. 

b.  Blinding,  including  justification  for  blinding  or  not  blinding  the  trial,  if  applicable. 

Personnel  performing  the  metabolomics  analyses  at  Metabolon,  Inc.  will  be  blinded  to  reduce  the  potential 
for  bias.  The  data  analysis  to  be  performed  by  Dr.  Trock  will  not  be  blinded. 

c.  Justification  of  why  participants  will  not  receive  routine  care  or  will  have  current  therapy 
stopped. 

Not  applicable.  Neither  this  study  nor  the  studies  under  which  the  samples  were  originally  collected 
affects  patient  care  in  any  way. 


d.  Justification  for  inclusion  of  a  placebo  or  non-treatment  group. 

Not  applicable.  This  study  does  not  involve  treatment. 

e.  Definition  of  treatment  failure  or  participant  removal  criteria. 

Not  applicable.  This  study  does  not  involve  treatment. 

f.  Description  of  what  happens  to  participants  receiving  therapy  when  study  ends  or  if  a 
participant’s  participation  in  the  study  ends  prematurely. 
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Not  applicable.  This  study  does  not  involve  treatment,  and  all  patients  have  already  contributed  the 
samples  to  be  used  in  the  study. 


5.  Inclusion/Exclusion  Criteria 

Inclusion 

-  Men  scheduled  to  undergo  prostatectomy  (Aim  1)  or  participating  in  Johns  Hopkins  AS  program 
(Aim  2). 

-  Ability  to  give  informed  consent. 

Exclusion 

-  Previous  cancer  other  than  non-melanoma  skin  cancer. 

-  Use  of  hormone  modifying  therapy  within  6  months  or  less  prior  to  donating  blood  and  urine. 


6.  Drugs/  Substances/  Devices 

a.  The  rationale  for  choosing  the  drug  and  dose  or  for  choosing  the  device  to  be  used. 

Not  applicable.  This  study  does  not  involve  treatment. 

b.  Justification  and  safety  information  if  FDA  approved  drugs  will  be  administered  for  non-FDA 
approved  indications  or  if  doses  or  routes  of  administration  or  participant  populations  are 
changed. 

Not  applicable.  This  study  does  not  involve  treatment. 

c.  Justification  and  safety  information  if  non-FDA  approved  drugs  without  an  IND  will  be 
administered. 

Not  applicable.  This  study  does  not  involve  treatment. 


7.  Study  Statistics 

a.  Primary  outcome  variable. 

Aim  1:  Gleason  7  vs.  Gleason  6  tumor. 

Aim  2:  Time  to  occurrence  of  biopsy  upgrading  (Gleason  >7)  vs.  Gleason  <6  maintained  during 
follow-up  biopsies. 

b.  Secondary  outcome  variables. 

None. 

c.  Statistical  plan  including  sample  size  justification  and  interim  data  analysis. 

Metabolon,  Inc.  has  identified  a  panel  of  16  metabolites  associated  with  aggressive  phenotype  in 
previous  analyses  in  RP  tissue.  They  will  analyze  these  metabolites  in  the  serum  and  urine 
samples  and  send  the  data  to  Dr.  Trock. 
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Aim  1:  Analyses  will  be  the  same  for  serum  and  urine  samples.  Univariate  data  analyses  will 
compare  each  metabolite  between  Gleason  6  vs.  7  patients  using  Wilcoxon  rank  sum  test. 
Metabolites  with  an  association  significant  at  p<0.20  will  be  entered  into  a  multivariable  logistic 
regression  model.  Model  discrimination  will  be  determined  by  the  area  under  the  bootstrap- 
corrected  ROC  curve  (AUROC).  Comparison  of  the  AUROC  for  serum  vs.  urine  will 
determine  which  body  fluid  will  be  used  in  Aim  2  (5). 

Aim  2:  The  metabolites  used  in  the  model  with  best  performance  in  Aim  1  will  be  measured  in 
samples  from  the  AS  patients.  These  will  be  entered  into  the  model  derived  in  Aim  1  to 
generate  a  risk  score  (predicted  probability  of  Gleason  7).  This  risk  score  will  be  entered  as  a 
continuous  variable  into  a  Cox  proportional  hazards  model  for  time  to  development  of  biopsy 
upgrading.  Other  known  prognostic  factors  such  as  age,  PSA  density,  number  of  positive 
biopsy  cores  will  also  be  included  in  the  model.  The  performance  of  the  model  will  be 
determined  by  Harrell’s  concordance  index,  and  a  calibration  curve  will  compare  predicted  vs. 
observed  events  (both  bootstrap  corrected  for  optimism  (6)).  The  incremental  improvement  in 
model  fit  associated  with  the  metabolomics  signature  will  be  determined  by  comparing  to  the  c- 
index  for  the  model  that  just  includes  the  clinic-pathologic  prognostic  factors.  We  will  also 
evaluate  models  that  represent  the  metabolomics  risk  score  as  quartiles,  or  as  a  dichotomous 
variable  determined  by  examining  the  ROC  curve  from  Aim  1,  and  consultation  with  Dr.  Carter 
about  a  outpoint  for  predicted  probability  above  which  he  would  recommend  against  AS. 

Power: 

Power  is  based  on  the  proportional  hazards  model,  with  the  metabolomic  profile  used  as  a  risk 
score  dichotomized  as  Gleason  >7  (high  risk)  vs.  Gleason<6  (low  risk).  Power  calculations  are 
developed  (table)  for  detecting  minimally  important  hazard  ratios  (HR)  based  on  100  progressed 
and  100  non-progressed  men.  Because  models  will  include  potential  confounding  factors  that 
may  correlate  with  the  metabolomic  profile,  we  calculate  power  only  for  multivariable 
associations,  where  we  conservatively  assume  a  moderately  strong  correlation  (r=0.3)  between 
the  metabolomic  profile  binary  classifier  and  at  least  one  other  confounding  variable  (7).  We 
calculate  power  for  qe  =  the  prevalence  of  the  “high  risk”  tumor  status  at  20%  (quintiles),  30%, 
or  50%  (dichotomized  at  the  median)  (8).  All  calculations  assume  alpha=0.05,  2-sided  test.  It  is 
important  to  note  that  we  use  HR=2.0  or  2.5  as  a  conservative  basis  for  power  calculation.  We 
expect  that  the  metabolomic  classifiers  will  actually  exhibit  a  stronger  association  with  high 
grade,  which  would  provide  greater  predictive  ability  to  identify  appropriate  candidates  for  AS. 


HR  associated 
with  high  risk 

Prevalence  of  high  risk 
metabolomics  signature  (qe) 

Correlation  with  other 
prognostic  factor  (p) 

Power 

2.0 

20% 

0.3 

0.753 

2.0 

30% 

0.3 

0.857 

2.0 

50% 

0.3 

0.911 

2.5 

20% 

0.3 

0.938 

2.5 

30% 

0.3 

0.980 

2.5 

50% 

0.3 

0.992 
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d.  Early  stopping  rules. 

Not  applicable.  Patients  have  donated  samples  at  baseline  and  are  not  exposed  to  treatment  or 
other  study-associated  risk. 


8.  Risks 

a.  Medical  risks,  listing  all  procedures,  their  major  and  minor  risks  and  expected  frequency. 

Not  applicable.  Patients  have  donated  samples  at  baseline  and  are  not  exposed  to  treatment  or 
other  study-associated  risk. 

b.  Steps  taken  to  minimize  the  risks. 

Risks  associated  with  confidentiality  are  minimized  by  limiting  access  to  PHI  to  appropriately 
authorized  study  Johns  Hopkins  investigators;  no  PHI  is  provided  to  Metabolon,  Inc. 

c.  Plan  for  reporting  unanticipated  problems  or  study  deviations. 

Any  unanticipated  problems  will  be  reported  to  the  PI  of  the  protocol  under  which  the  original 
specimens  and  data  were  collected,  to  the  IRB,  and  to  the  DOD. 

d.  Legal  risks  such  as  the  risks  that  would  be  associated  with  breach  of  confidentiality. 

Consent  forms  under  which  samples  and  data  were  collected  describe  the  measures  to  protect 
confidentiality  and  who  is  allowed  to  see  the  data,  and  state  that  complete  confidentiality  cannot 
be  guaranteed.  Given  the  protections  that  are  in  place,  and  that  no  further  involvement  of  the 
study  subjects  beyond  the  initial  specimen  donation  is  required,  the  risk  of  breach  of 
confidentiality  is  minimal. 

e.  Financial  risks  to  the  participants. 

None.  There  are  no  costs  to  the  participants. 


9.  Benefits 

a.  Description  of  the  probable  benefits  for  the  participant  and  for  society. 

There  are  no  benefits  to  the  participants  beyond  altruism.  Society  may  benefit  if  the  samples 
and  data  contribute  to  identification  of  improved  methods  of  classifying  prostate  cancer 
patients  according  to  risk  of  aggressive  disease. 

10.  Payment  and  Remuneration 

a.  Detail  compensation  for  participants  including  possible  total  compensation,  proposed  bonus, 
and  any  proposed  reductions  or  penalties  for  not  completing  the  protocol. 

Participants  did  not  receive  payment  or  remuneration  for  their  original  donation  of 
specimens  or  consent  to  use  their  data,  and  there  will  be  no  payment  or  remuneration  for 
those  specimens  and  data  to  be  used  in  the  current  protocol.  There  were  no  penalties 
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associated  with  not  completing  the  protocol,  or  subsequently  requesting  that  their  specimens 
or  data  be  removed. 


11.  Costs 

a.  Detail  costs  of  study  procedure(s)  or  drug  (s)  or  substance(s)  to  participants  and  identify 
who  will  pay  for  them. 

There  were  no  costs  to  participants  for  their  original  specimen  donation  or  consent  to  use 
their  data,  and  there  will  be  no  costs  to  participants  for  those  specimens  and  data  to  be  used 
in  the  current  protocol. 
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